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(®WZ.&m : SIGNAL FREQUENCY SPLITTER AND FREQUENCY SHIFT KEY 
DECODING APPARATUS USING THE SAME) 

A frequency shift key decoding apparatus, 
having a frequency divider, a signal frequency 
splitter, and a decoder. The signal frequency 
splitter has a frequency synthesizer, (n-1) first 
mixers, n second mixers, and n filters, where n is 
an integer larger than 2. The present invention 
can be applied to a mu 1 t i - f unc t i on wireless 
receiver that supports multiple peripherals. 
Since a plurality of local carrier signals is 
generated by only (n-1) mixers, the frequency of 




«>735iwf.ptd $ 2 1 



%Xfr*m$r ' SIGNAL FREQUENCY SPLITTER AND FREQUENCY SHIFT KEY 

DECODING APPARATUS USING THE SAME) 



the radio frequency signals can be randomly 
changed. As the mixers occupy a very small area 
of the integrated circuit chip, the fabrication 
cost is low. Further, since the mixers are easily 
implemented using a digital circuit, the frequency 
shift key decoding apparatus, and even the whole 
wireless receiver can be implemented in a single 
chip. 
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Shift Key @ «FSK) • 
M m - *'J ffl «. 3jr ^ & £ #FSK * #t «. ffl ^ *t 43 
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^-^tfa B alt^fett^ii4^^t^ifl ^Fbl * Fb2 
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4s.#'fl*«-«tll*'l*-*^0*ftiLJfc« * # * 4* 

«i It ft ' & : «^ * s *mfti*#a***&ftttA.# 





S)735twl'.ptd 



i ^ (4) /-j 

n-l#)£3fitflftFd2£.Fdn • ii& Mft i fi^« 8 * tuft ^ • 

#|t**i|t*4fc«^tK. ftFs £1 JSl it #n-l £ #1 tfl, ftFd2 JL 
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ft • 
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^ «fc #-J 
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-t ( *. * £ ) « A *. u £t ^ $ j$ & # j$ it S. 1 1 0 

140 - & tfl. *t A HI 24 - mStl«|-«^^«.4100 - j» A # 
g 132 &t^# H £^^^tfll£l^^^l&i£E100&:te : 
3£ i£ ^ & H 150 >n-l#l^->S.^II(^^4-^^M125. 
Mln) >ni^-il»ti(t^^^ ^M21 5-M2n) J-X ,&n #1 ft & 
H128 • Jiitn^A^^^2^JE.^#: • 

ifc J f;&W^&&&«&H120* ' - iStf a B 9 ^134 

JK ft m * tR. 3£Fs • -t *b & Ml 4£ «fc n 120 i£ # ' * Mil 22 4£ 
•&T&^#/tf#*ft^&&3L/tf#itffl&^#«'htR.«fe » 
ifc#«'hmfti£>^*fc^te#te#<«llt4110t ' «L i& 4fc & 

fsk it tn a m tfi «t ^ m & m %l • at # «■ m * ra st it & * 
#) %l %l m ^ n m & > # ^ « # ' *'j*bi£^4fc#$fc#*%& 

^llO^TiH dJ * 15] it it * t ^ tt^@ 

;&136 • «St^3£^136«l^#l«J®^ ^tft^ ' 

i&i&^®f3£-138 • ^^isjitit^f-^^^il't^^^ * 
#J *o : PS2 >f 01 # m ^ PS2 >&USB & ig # » # it 

^ t J9S % M, • 

ifc IK *fc M ^ tR fitF s ISJ Bf ^ & ^ ^ Bfr ^ H 1 4 0 « m ^ 
& & H 150 » & tJa#^/£gl50-sr;&4fcifc&*fc«^tfl 3£Fs J. 
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140 *T m % $t # tfl SfcFs P£ « fln #n-l 4@ £ * m 3&Fd2 5. 
Fdn • it & Ml m tfl i£Fd2 ^.Fdn 6*if f ^lilif iit^ 

M tfl SfcFbl # M # 4Mb ^ ' *° J. £ ^5 0KHz & — 

tfl, & • 1T&te#m:&ASm4il**iM 22 *tfc 
M:^cA^^#^^tfim » fl&tfl.*fcF$-«^#4tJll004R#fc 
«b 43 # tfl. ^Fs « A it #?n-l m Mimta. !£Fd2 5-Fdn ' ilin 
#1 * J& ft tfl. SfcFbl 5-Fbn • ilbtflM.i^M^^^.^100^»Jt 
ItitRt . ii & it #n -IB-*, ft tfl l£Fbl 5.Fbn 35 & & 
& ' « f #n H t i m t • # * » ^ H 1 32 Jfr it #n t « 
tfl St ^ 41 » a^^^^^isjitit^^^n-fsit^ • 

& $ ifcb # ^ *T l& h ' ±it^^#m^A^124 

* - *t * & ^^^.#^^^^.s.not ' *r j-x m sl & 

£.&ML&»fc£120rt ' * ' ;# tfl. t& #j 

1flStl^M^i&i&4100:£^#^&^#<S-«iti&&^. 
g, ^ ^ ^ ^ tfl. ft t ^ » # * 43 »\ «■ * it * ^ & * * * 
#n^t^tfl.St • & t m & ^ #M # ^ i£ II 1 50 4fc & &c. 
4* * tfl. SfcFs & ^ j& *b a & tfl. ttFbl ' *»»&*b#**Tfe 

4 1 0 0 t • ■ 5 Ta^iL#^^l^^L^^fe^^^l.llO^ • 
it #n-l m % - HL HM12 5.Mln 4PM^5.«#^^. 
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#*t^ifri$tflftift;£fe3fi^^tflft ' *n * 3fr it JL « tfl St 
Fd2 5-Fdn 6^1T»«^Ai.#*.»*lt^ra*5tlt*/9f*Jffl4i 
* I5J 4* ^ m ft #j m & & ^ Mb & tfl ftFb 1 *g #■ -fit *a 
fln # > & ^ ft. tfj tfl ft «t & * * m SI it «. £ #T *'J ffl ^ m 
& ^ ^ #jn-l m & Mb & m ftFb2 J.Fbn » X it #• * Mb & 
m ftFb2 ^.Fbn & ^ Mb *l & tfl ftFbl * ft • 

& & * #**n #1 g — & IiM21 £.M2n & g n M, Mb & 5. 
« ^ /£ it a 4B $ - 23 ' &n « # — % & H M2 1 

5.M2n Jft^^tfcft&Jii&^Mba&tH, ftFbl 5.Fbn ^ ' I^J 

tfl ftFml 5-Fmn • & 4&n & & i$L % 12S & »l *b &k %t $- *t &n & 
% ~ Hi & HM21 £.M2n » *iWF5t*t**i»«l ftFml 5.Fmn >j| 
& ' * 1^ T >^ M ^ # ^ * *b $i # tfl ft ' fa # ^ ft n 

^ 4£ ^ 3£ B fl ^ $t * #J ' iii^ifcf >imtFbl £ 

Fbn M. 'J? & & m & 4; 26. 9 9 5MHz, 27.045MHz, 27. 0 9 5MHz, 
27.145MHz, 27. 1 95MHz a Bl m & ^27. 255MHz 4^ m ft » fa 

it « * 4* m ft ^ « & *ft # ^455KHz • 

^&&*til^-»r*I^*»Bfc ' t 4^ t f ^ ^ J>] # 

iSI IK. ft X & ^ -IB ^ Mb * & m ft ' & %r*%m$iteZ--& 

tt A £ — t « tfl. ft • *tK«-«#-«LSt»*.iNF»-* 
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& ft ft m ft n Ml n m ft «. « » — * *fc ft ft tn ft • 

fa m * i * - a & » *t ( * 4* ) * — * » «t » * 
«tiift^*-**b«t&wft««il#4t*mft^*-=.*. Mb 

ft ft fa ft * m ' m # T 9 - * * « « «. ft « a » — + * * 
«t m ft - ftft*iit#*^s&ftis^&*t'tt(<fc'iB)aift 
is • *t it ^ - t «i m m m ft a % 1 ^ «, ^ m ft it e 
ft ft ■ *t#l-tismtai$-tfmt° it # ft ft 
H^^&>fc^fti&# - *#mft«A*-=- + #*ifta*htt 
» m i£ -f- & ' ^.t^-mt^mtb - 

140 m % ft * m ftFs Ffc « flo # • J- X *l « ft n 

M21 5.M2n > ^^££^tfc-flII^Mbftfttfl. ftFbl J.Fbn » 6<j 

* # m *r fit & € ^ ^ Mb ft ft m ft # « # • m. & ^ m n 

1 4 0 & it # % ft H m «t « ^ & # © $t * > fcb & S 

m & & i& Mk ' ifoJ.x^|j-xit&f^t#fa ' m u 

Sfc & # a ^ e, « — *t * afc « It *» -t" • & * it # 
a ra. ^ * # » ft^ifef • ^^^t^^^ 8 ^^^ 

* #o & S ft ' -t *T ^ 3£ ^ & #8 * ' H ilb ^ 41- W # 

* le, S -t *H ft fft ^ t * % B9 /»f ^ ^ ^ ^ ° 




% 1 m <& m ^ «. 4dt # B ^ *t & * w ^ - & m tk M 

^ tTL ffi> ' U 




1 . - i»m*P*-*^i»ltft ' ffl ^ ^ - it m m t t # tb<# 

n #i * « tfi • t£ m «t PS- « a* & «. i & : 

Ml H$L ft tfl fifeFbl ; 

n- 1 m % - *L ft » ' ' ^ # # - 

% ft a # 4" ^ ^M12 ^.Mln • ffl«J»t**-*b*ft«l fifeFbl 
^n-HaiMmtFd2 5.F(in)a^ • *. & #n- 1 411 * *b ft tfl. 
fifeFb2 J-Fbn ; 

n # g ~ vfL ft H ' #lftl.tt4?-*ftSttAttji# 
^ /& H • « # # — ft H 4fc # 4- ^ &M21 J.M2n » ffl J* ^ 
»«1Rft*«#*All*fil ^Fbl 5-Fbn « • #. ft # n « 
t i^^mtFml iFmn ; a A 

n m }& ft H ' >&ft£ ' *l « ft ft ** #n 

#1 t i >>1 I 1 fifeFml J-Fmn • j£n 48 + «*lfifc : 

Atn^A^#^2^iE.^tt • 

2 . t it * *'J f£ SI * l J l ff< ^ m fife ft- M m H 1 ' 

* t i* # ^ 4% ft t fl. fifeFbl 5-Fbn J. ^ & ^ £i # %> 
26.995MHz, 27.045MHz, 27.095MHz, 27.145MHz, 
2 7. 1 9 5MHz « Bl m & &27. 2 5 5MHz ^ tH. fife ' fl6 t£ t * tfl fife 
^tiil &455KHz - 

-^-t^tfittt^^l^t^mt - f£mfifei 5 $-^^m& 

- » - «t ft S ' JfljaJHF-*-**!ittfttllSt*-;£* 
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#tllftaAtt#-=- + *tllft*.ftSfc#* ^455KHz ° 

- Bfc- 3g H ' JHajfr— ftFsfifr«*&4*n-14B 
£ ^ ta ftFd2 J-Fdn ; 

-tllftl**3***t* * *l # 5. tt Ifr * 38 > « a * 4ft tt 
& « * tH ftFs £JL JSLm ^ Ml mtn. ftFd2 5-Fdn > JL £n #1 ^ 

& ft & m ftFbl J-Fbn » t^mM;i^^^^^S^^-^Mm 

ft ■ Ji^^^n^l^^ft^LtR ftFbl 5-Fbn >& ^ & & & • a 

& 4f n + « SR. ft I J-X^. 

- # 4% H . ^^^-t^tflftl^M^^^^ ' ffl « JMF tt # 
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S. > £k#-te$fcifiafcASf > # a * - a m 4£ & ^ m ( 
5fe A ' aHt4*tt*t#mft • 

-iH^^ • . M * 5- & fife- * 8 • ffl aft««*ft* 

* m ffeFs &^j&t£**bftftm ifcFbl ; 

n - 1 48 * - *t ft 35 ' 
H ■ i£ # # - >7l ft It 4fc # 4" ^ ^Ml 2 iMln • ffl « JHP tt * 
ft ft M m ftFbl & i£ #n-l #1 JL #i m ftFd2 AFdn >7l M » & 

# * #J ^ « ^ *b * ft tR. M.Fbl ^ i£ #n-l 48 ^ ±& ft ft tfl 3£ 
Fb2 J-Fbn ; 

n 4fl JP -=- ft ft Si ' 4H*itt#*-*ft»«A** + 
^ /£ 33 » f£ # # ft ft H 4*. # ^ ^ &M21 J-M2n • « a ifr t* 
&^mft&i£#**!&ftfttfl 3fcFbl AFbn % #f ' #. 3£ #n #1 
t M * M m l&Fml iFmn ; « A 

n 4S ft ft £ ' & A ^ * * - * ft £ ' ffl « ft ft tt *n 
« t « * « fR ftFml 5-Fmn > it#^^ni@ t MtRt 4 

% » &tt£#^±&ftftm ^Fbl 5.Fbn M. 'J? tL & M & %> 
26.995MHz, 27.045MHz, 27.095MHz, 27.145MHz, 
27. 1 95MHz a J5l M & &27. 255MHz 4- tfl. ft » tilt 

^ ft ft « * ^455KHz • 
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